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ABSTRACT

Chinook salmon Oncor hynchus tshawytscha and coho salmon O. kisutch returnsto Deep Creek were assessed with a
weir to provide total escapement counts. From 16 June through 12 September 1999, 2,286 chinook salmon and 2,267
coho salmon were counted and examined for adipose finclips. Total chinook and coho salmon escapement was 2,056
and 2,265 fish, respectively. Two hundred and thirty chinook salmo n with adipose finclips were sacrificed for coded
wire tag information. The contribution of hatchery-produced Ninilchik River chinook salmon was 46 fish or 2.0% of
the total chinook salmon return. Males comprised 60.5% and females 39.5% of the chinook sdmon escapement. The
age class composition of the chinook escapement was dominated by age 1.3, (51.6%, SE = 0.8%), followed by age 1.2,
(37.7%, SE = 0.7%) and age 1.4, (9.4%, SE = 0.6%). The coho salmon escapement consisted of 57.1% (SE = 3.5%)
males and 42.9% (SE = 3.2%) females. The mgjority of coho in the escapement was age class 2.1 (71.1%, SE = 2.5%).

Key words: chinook salmon, Oncorhynchus tshawytscha, coho salmon, Oncor hynchus kisutch, Deep Creek, weir,

return, escapement, adipose finclip, and coded wire tag.

INTRODUCTION

Deep Creek, Anchor River, and Ninilchik River
(Figure 1), three road-accessible tributaries of the
Lower Cook Inlet (LCI) Management Area,
receive an average of about 40,000 angler-days
of sport fishing effort annudly (Howe et 4.
2001a-d). These rivers support directed
freshwater recregtiona fisheries for chinook
sdmon Oncorhynchus tshawytscha and coho
sdmon O. kisutch, as wel as fisheries for
steelhead trout O. mykiss and anadromous Dolly
Varden Salvelinus malma. Chinook and coho
sdmon originating in these rivars ae dso
harvested in mixed-stock marine recrestiond
fisheries that occur from boats dong the east
coast of Cook Inlet. Inriver fisheries at Deep
Creek and Anchor River are supported by wild
stocks, while the Ninilchik River chinook sdmon
fishery has been supplemented by a haichery
stocking program since 1988. These rivers, as
well as the Homer Spit fishing lagoon which is
supported entiredly by socking, are important
road-accessble Pacific samon fisheries in the
LCI Management Area.

The mgority of saimon assessments in the LCI
Management Area have concentrated on
esimating angler effort and harvest during the
ealy-run chinook sdmon fishery as wel as
asessing chinook  sAmon  escapement

(Hammarstrom and Larson 1982, 1983, 1984,
1986; Hammarstrom et al. 1985, 1987; Larson
and Badland 1988; McKinley 1996, 1999,
unpublished data; Nelson 1995). In 1994, the
Divison of Sport Fsh initiated a dudy to
quantitatively assess chinook sdmon  stocks
harvested in the marine recreationd fishery. A
cornerstone of this sudy was the sdection of
Deep Creek for awild stock coded wire tagging
(CWT) program. Deep Creek was chosen
because it is located at the center of the marine
boat recreational fishery and there was concern
that the growing marine fishery could negatively
impact the chinook samon stock and inriver
fishery (Bendock 1995). Chinook samon as
well as coho sdmon smolt were tagged from
1994 through 1997 (Bendock 1995, 1996). To
support this CWT program a weir was operated
a Deep Creek in 1997 and 1998 to count
immigrating chinook and coho salmon (King and
Breakfield 1998, 1999; Table 1). Prior to 1997,
coho samon escapement was not enumerated at
Deep Creek and annua chinook samon
escapement was assessed by an index that was a
combination of foot and aeria survey escapement
counts. Since 1995, aerid survey and welr
counts have been used to monitor chinook
samon escapement (Szarzi 1999; King and
Breakfield 1998, 1999).
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Table 1.-Estimated angler effort, harvest, and escapement of chinook and coho salmon,
Deep Creek, 1966-1969, and 1972-1999.

Chinook Coho
Angler Foot Aerial Estimated Weir Weir
Y ear Effortt Harvest®  Survey” Survey® Escapement®  Count® Harvest Count®
1966 107 540
1967 38 210 270
1968 73 114 200
1969 108 288 960
1972 530
1973 39 220
1974 740
1975 610
1976 94 1,075 1,680
1977 11,399 425 193 848 990 306
1978 13,872 804 173 582 1,007 1,383
1979 12,560 703 117 726 1,754 362
1980 8,796 182 660 478
1981 10,127 604 68 427 920 464
1982 12,149 791 109 o77 3,320 366
1983 13,505 1,154 88 550 1,009 545
1984 15,760 761 48 380 380 1,197
1985 19,802 249 203 644 1,113 2,301
1986 17,354 944 129 976 2,430 588
1987 16,734 604 102 968 1,670 1,050
1988 12,115 777 75 409 1,037 1,528
1989 13,414 843 17 561 651 2,254
1990 23,567 1,411 105 347 1,312 1,111
1991 17,048 1,776 148 294 478 1,290
1992 15,226 1,379 63 737
1993 19,535 2,503 269 486 1,305 1,722
1994 18,357 2,379 89 364 891 1,895
1995 12,727 1,161 229 1,014
1996 9,629 886 193 2,313
1997 9,712 1,249 136 1,596 1,115 2,017
1998 9,206 539 676 367 2,035 1,537
1999 11,367 741 1,190 2,056 2,651 2,265
Average 1977-1998 14,209 1,006 516 982 1,184 1,777
% Changein 1999 -20 -26 +131 +109 +124 +27

& Annud egtimated total number of angler days and harvest by species (Mills 1979-1994, Howe et al.
1995, 1996, 2001a-d).

® No raw data for 1972, 1974-75, and 1980; survey not conducted in 1992 and survey discontinued
after 1994.

¢ Aeria survey not conducted in 1966 and 1973; no raw data available for 1972, 1974-75, and 1980.
Aerid survey conducted from fixed-wing arcraft 1966-1973, fixed-wing arcraft and helicopter
1974, and helicopter from 1975-1999.

Annua expanded estimates of escgpement from foot and agrid surveys, not estimated in 1992.

¢ Welr firg installed a Deep Creek in 1997; 1999 count is escapement, 230 fish sacrificed for coded
wire tag information omitted.



From 1977 through 1988, chinook salmon fishing
at Deep Creek was open from its mouth (salt
water) to a marker located approximately 2 miles
upstream, during four consecutive weekends
(incdluding Monday) beginning Memorid Day.
During this 12-year period, chinook samon
harvests averaged 667 fish per year, while the
aerid escgpement index averaged 681 fish.
Chinook sdmon fishing regulaions were
liberdized for the 1989 fishing season by the
addition of afifth weekend. Over the next 7-year
period (1989-1995) annud chinook samon
harvest increased approximately 145% to an
average of 1,636 fish and the chinook samon
aerid escgpement index averaged 344 fish.
Effective in 1996, the Degp Creek chinook
samon fshing season was reduced from five to
three weekends. From 1996-1998, annua
chinook sdmon harvests averaged 891 fish
(Téble 1). The average annuad coho samon
harvest increased from 881 fish for 1977-1988,
to 1,549 fish for 1989-1998 (Table 1).

Since Deegp Creek supports significant chinook
and ooho sdmon fisheries of the LCl
Management Ares, there is a need to improve
escapement monitoring for both species and to
determine the magnitude of draying to Deep
Creek from loca enhancement programs at the
Ninilchik River and the Homer Spit Lagoon.
These components are necessary to develop
gppropriate management drategies to ensure the
Deep Creek fisheries are sustainable as this road-
accessible fishery continues to grow.

The Deep Creek drainage covers 220 square
miles and originaes in the Kena Mountans
(Savard and Scully 1984; Figure 1). It is a
moderate-Szed stream and enters Central Cook
Inlet on the west Sde of the Kenal Peninsula It
is located approximady mid-way between
Homer and Soldotna, and is crossed by the
Serling Highway a a bridge located one-hdf

mile above its sdtwater terminus a Cook Inlet.
The Degp Creek maingem is agpproximately
30mi long and has three mgor tributaries
Cytex, North Fork, and South Fork creeks.

OBJECTIVES
Objectives of the 1999 study were to:

1. Census the escapements of chinook and
coho salmon into Deep Creek.

2. Egimate the contribution of hatchery-
produced chinook sadmon socked into
Ninilchik River to the return of chinook
salmon enumerated at the Deep Creek welr.

3. Egimate the contribution of hatchery-
produced coho salmon stocked into Homer
Spit Lagoon in 1998 to the return of coho
salmon enumerated at the Deep Creek weir.

4. Edimate the sex and age class composition of
the escapements of chinook and coho salmon
into Deep Creek.

METHODS

BIOLOGICAL SAMPLING, RETURN,
AND ESCAPEMENT

A weir inddled a Deep Creek on 16 June 1999
goproximatdy 4 km upstream from its mouth
(Figure 1) was operated from 18 June through
12 September 1999. Chinook salmon entered a
trap to pass through the weir where they were
counted and sampled. In addition, chinook
samon were cgptured in the upper river by
drifing a 10 m long gillnet through pools to
sample chinook sdmon that had migrated
upstream prior to weir inddlation. The upper
maingem of Deep Creek from the North Fork
confluence to the wer was sampled from
23dune-26 Jdune, and 3 km immediately
upstream of the weir was sampled on 30 June
and 8 Auly.



All chinook samon counted a the wer were
sampled for sex and age, examined for amissng
adipose fin, which would indicate the presence of
a coded wire tag (CWT), and were given a ¥’
caudd fin punch. The caudd fin punch was used
during upper river netting to prevent resampling
of chinook salmon that had aready been sampled
a the wer. Every third chinook samon was
meesured for length from mid-eye to fork of tail
to the neares millimeter. Three scdes were
collected for age determination from the left Sde
of the body, a a point on a diagond from the
posterior insertion of the dorsd fin to the anterior
insartion of the and fin, two rows above the
latera line (Welander 1940). Later, scales were
pressed and ages determined using procedures
described by Mosher (1969). Sex was
determined based on head shape, and presence
of ovipogtor, eggs, or milt. Sdmon missng the
adipose fin were sacrificed, sampled for age and
measured for length as described above, and sex
was determined by internd examination of the
gonads.

The heads of sacrificed fish were removed,
labeled with a numbered cinch strap, frozen, and
later sent to the Coded Wire Tag Processing
Laboratory (Tag Lab) in Juneau to detect and
remove the CWT. Decoding the tag number
identified the time and location of tagging, and
presence of drays from loca enhancement
programs.  During the upper river netting dl
chinook samon ceptured were sampled as
described above; however, dl fish captured were
measured for length (mid-eye to fork of tal) to
the nearest millimeter.

All coho sAmon counted a the wer were
examined for an adipose findip, and fish with
missing adipose fins were sacrificed and sampled.
Coho samon were sampled systematicdly such
that every seventh coho sdmon was sampled for
age, X, and length information as previoudy
described.

The totd return of chinook or coho sdmon to the
Deep Creek weir was the total number of unique
fish counted through the wer and sampled
upriver (for chinook samon only) minus the
estimated number of strays of hatchery-produced
fish based on CWT recoveries. Total escape-
ment was the totd return minus the CWT
recoveries of fish origindly marked a Deep
Creek. Sacrificed chinook or coho salmon that
had unreadable tags or no tags were omitted
from escapements but included in returns.,

STRAYING

The 1999 return of hatchery-produced Ninilchik
River chinook sdlmon was composed of fish from
the 1995-1998 releases, ocean age-1 through
ocean age-4. During these years 100% of smolt
released were marked with an adipose finclip
(Starkey et a. 1999). A portion of coho sdmon
released into the Homer Spit lagoon in 1998 was
aso marked with an adipose finclip (Starkey et
a. 1999). Since dl fish enumerated a Deep
Creek were examined for a missng adipose fin,
the numbers of hatchery-reared Ninilchik River
chinook sdmon or Homer Spit coho sdmon
contributing to returns at Deep Creek was a
census.  Therefore, contribution of hatchery
plantings to the inriver returns was estimated by
dividing the number of CWT recoveries identified
by decoding as chinook sadmon stocked at
Ninilchik River or coho sdmon a Homer Spit by
the total number of saimon by species examined
for marks.

AGE, SEX, AND LENGTH
COMPOSITION

Chinook and coho sdmon sampled a the weir
were used to estimate mean length-at-age and
age composition. Since al chinook salmon were
sampled for sex and age, the sex compaosition of
the return and escapement was known. Age was
estimated only for fish that could not be aged.
Because coho samon were sampled for sex,
length, and age sysemdicdly throughout the



immigration, the subsample done was usad to
edimate sex and age compogtion for the
escgpement enumerated at the welr.

Contingency tables and chi-squared tests
(Conover 1980) were used to test for tempora
differences in sex and age composition of both
species.  These tests were used to describe
changes in the biologica characteridics of the
chinook and coho sdmon immigraions among
weeks at the weir. In addition, Smilar tests were
used to test the null hypothes's that there was no
difference in sex or age among dl chinook sdmon
sampled during the fird 2 weeks of war
operation and those captured during netting.

The proportion of saimon of sex i passing through
the weir of age class k was edimated as a
binomia proportion by (Cochran 1977):

Pik :r;;_:( (1)
where:
Nik = number of sdmon of sex i sampled that

werein age classk, and

N = number of sdmon of sx 1 sampled
(chinook sdmon) or the tota number
counted (coho salmon).

The variance of this proportion was estimated
using afinite population correction (FPC) as.

& v — Nj - i Upiy (1- Pix)
Var(p.,) = g~ i =P ik) 2
(p|k g Ni ld n - 1 ( )

where:

N; =the number of sdlmon of sex i counted &t
the weir.

For chinook sdmon the denominator used in
edimating the proportion was the number
counted of each sex during the immigration, not
the total number counted during the immigration.
For coho sdmon the denominator was the tota

number counted during the immigration a the
waelr.

The number of sdmon of sex i and age class k,
was estimated by:

Nig = Nibi. (3
and its variance estimated by:

The tota numbers of sdlmon of sex i of age class
k or sex and age classes combined and ther
variances, were esimated by summing the
respective estimates.

The proportion of sdlmon of age class k in the
total return to or escgpement through the welr
was estimated by:

©)

where:

N; = the total number counted at the weir for
each sex or sexes combined.

The variance of this proportion was estimated as.

Var(p,) = % 6)

t

RESULTS

RETURN AND ESCAPEMENT

Chinook Salmon

Waer inddlation was postponed due to high
water caused by snow met run-off during the
soring.  Consequently, the numbers of chinook
samon in the return and escapement presented
ae minimum counts. From 18 June-
12 September 1999, 2,058 chinook salmon were
enumerated at the weir and 231 chinook salmon
were captured during netting (Table 2). Fifty
percent of the immigration passed the weir by 18
July and the last chinook saimon was sampled at



Table 2.-Summary of coded wire tag (CWT) recovery, total return, and total escapement
for chinook and coho salmon at Deep Creek, 1999.

Number with CWT CWT CWT

Number Adipose Deep Non-Deep Unreadable  Tota Total
Examined Finclip® Origin QOrigin or Absent Return Escapement

Chinook
Weir 2,055 ° 213 132 47 34 2,008 1,842
Netting 231 17 15 0 2 231 214
Total 2,286 230 147 47 36 2,239 2,056

Coho

Weir 2,267 2 0 0 2 2,267 2,265
Total 2,267 2 0 0 2 2,267 2,265

% Number of fish sacrificed to collect coded wire tag information.

® Does not include 3 fish not examined for marks.

the weir on 25 August (Figure 2; Appendix Al).
Subtracting chinook saimon of non-Deep Creek
origin and those sacrificed for CWT recoveries,
the tota return of chinook salmon a Deep Creek
was 2,239 fish and escapement was 2,056 fish
(Table 2). During netting conducted on 23 June-
24 June 1999, no chinook salmon were observed
in upper mainstem reaches of Deep Creek below
the North Fork confluence (Table 3 and Figure
1). Chinook samon were concentrated in a
series of pools within gpproximately 1 to 3 river
miles of the weir. There were not enough data
collected during netting above the weir to test
modd assumptions of a mark-recapture
population estimator (Table 3). Therefore, no
estimate of chinook salmon passage prior to weir
inddlation isavalable.

Coho Salmon

A tota of 2,267 coho samon were counted at
the Deep Creek wer (Table 2). Two coho
samon were sacrificed for CWT recovery data,
but had no tags. Coho samon immigration at the
wer commenced on 2August 1999 and

continued through the last day of welr operation,
12 September 1999 (Appendix Al). The 50%
date of the coho sdmon immigration during welr
operation was 25 August (Figure 2, Appendix
Al). Tota enumerated escapement was 2,265
coho salmon (Table 2).

STRAYING

A tota of 2,286 chinook salmon were examined
for marks of which 230 fish (10%) were missng
the adipose fin and were sacrificed for CWT
information (Table 2). Of those, 147 chinook
samon recoveries originated from Deep Creek,
47 were of non-Deep Creek origin and 36 either
had no tag or an unreadable tag. Of the 2,055
chinook salmon examined at the weir, 213 (10%)
had an adipose finclip, and 17 (7%) of the 231
fish sampled during netting had an adipose findlip
(Table 2, Appendix Al). Among the 213
recoveries a the weir, 34 either had no tag or an
unresdable tag, while origin was known for 179
fish. Contribution of Ninilchik River hatchery-
socked chinook sdmon was 46 fish
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Figure 2.-Time of immigration of chinook and coho salmon, Deep Creek weir, 1999.

Table 3.-Summary of upper river netting for chinook salmon, Deep Creek, 1999.

Number Number with Recaptures Recaptures Grand

Date Unmarked®  Adipose Finclip® Total from netting® from weird Total
23-Jun © 0 0
24-Jun © 0 0
25-Jun 23 1 24 0 0 24
26-Jun 90 9 99 0 0 99
30-Jun 66 3 69 12 18 99
8-Jul 35 4 39 7 14 60
Total 214 17 231 19 32 282

& Number of fish examined for adipose finclips, sampled, and released.

P Number of fish sacrificed for coded wire tag recovery information.

¢ Number of chinook salmon recaptured from previous netting.

4 Number of chinook salmon recaptured with cauda fin punch from the weir.
® Netting took place but no chinook salmon were captured.



or 2.0% of the return examined for marks (Table
4). Origin of one chinook salmon recovery was
identified as the Deshka River in Southcentra
Alaska. Ladly, no adipose finclipped coho
sdmon originaly stocked into Homer Spit were
recovered at the Deep Creek weir during 1999.

AGE, SEX AND LENGTH
COMPOSITION

Chinook Salmon

There was a significant difference in the sex dlass
composition of the chinook salmon return (€° =
19.394, df = 7, P = 0.007) among weeks at the
welr. Subsequent testing indicated that this was
likely due to an increase in the number of mae
relative to female chinook salmon observed & the
wer as the immigration progressed.  Similatly,
age class compostion differed among weeks at
the weir (c? = 35.833, df = 14, P = 0.001) due
to an increase in the abundance of age-1.2 mae
chinook samon over the duration of the
immigration. Conversdly there was no significant
difference in the sex (c? = 0.001, df = 1, P =
0.972) or age class composition €* = 4.582,
df = 2, P = 0.101) among al chinook samon
sampled over the first 2 weeks at the weir and
those captured during netting.

The chinook salmon return and escapement were
composed of 61% mdes and 3% femdes
(Tables 5 and 6). Eight age classes were
identified for Deep Creek chinook samon.
Approximately 98% of dl chinook salmon in the
return and escapement were 4 to 6-year old fish
of the age classes 1.2, 1.3, and 1.4. Other age
classes included zero and 2 freshwater check
chinook samon of 2- and 3years ocean age.
The mgority of chinook sdmon were age-1.3
(52%, SE = 1%) and mean length 775 mm (SE =
2 mm) (Table 5. Age 1.3 comprised 35%
(SE= 1%) of the return and escapement of
males, while among femaes 77% (SE = 1%) of
the return and escapement was age 1.3 (Tables 5
and 6).

Coho Salmon

A totd of 280 coho salmon was sampled for sex
and age a the wer. There was no dgnificant
difference in the sex €% = 8.812, df =5, P =
0.117) or age class composition (€2 = 20.956,
df = 15, P = 0.138) over the duration of the coho
sdmon immigration.

The estimated sex class compostion of the coho
salmon escapement was 57% (SE = 4%) male
and 43% (SE = 3%) femde (Table 7). The
mgority of the coho salmon escapement was
composed of 4-year-old fish, age class 2.1
(71%; SE = 3%) with a mean length of 562 mm
(SE = 3 mm) and 26% (SE = 3%) were age 1.1
and mean length 558 mm (SE = 5 mm). About
2% of the escapement was composed of 5-year-
oldfish of ageclasses3.1and 2.2 (Table 7).

DISCUSSION

CHINOOK SALMON

The inability to gather complete and accurate
counts of chinook salmon has been a recurring
problem a Deep Creek since adult return
assessment began in 1997. During 1997 a totdl
of 1,731 chinook samon were counted at the
wer, which was inddled on 24 May and
operated continuoudy through the return. This
period is believed to more closdy coincide with
run timing of Deep Creek chinook salmon than
welr operation dates in 1998 which darted
17 June or in 1999 which darted 16 June.
Furthermore, during 1997 chinook salmon were
known to have migrated past the weir sSte prior
to weir ingdlation (King and Breskfield 1998).
Therefore, in order to identify the time of entry
and completely enumerate the chinook samon
return, it is recommended that the Degp Creek
welr ingalation be completed prior to the return
of chinook sdlmon and onset of high water during

spring.
The aeria survey conducted on 28 July 1999
included the entire drainage. A tota of 1,190



Table 4.-Coded wire tag recovery information by location for chinook salmon sampled at
Deep Creek, 1999.

Actual

Tag Brood Rearing Code Release Release Ageb Sample
Code Year andlocation® Date Site Fresh Ocean Female Male Total
Weir (N = 2,055)
312402 1993 (W) Deep Cr. 26-Jun-95 Deep Cr. 1 4 2 0 2
312235 1993 (W) Deep Cr. 21-Jul-95 Deep Cr. 1 4 9 1 10
1301030815 1993 (W) Deep Cr. 2-Aug-95 Deep Cr. 1 4 0 1 1
312435 1994 (H) Fort Rich. 31-May-95 Ninilchik R. 0 4 2 1 3
1301030811 1994 (W) Deep Cr. 14-Aug-96 Deep Cr. 1 3 45 22 67
312549 1994 (W) Nonsense 30-Jul-97 Deep Cr. 1 2 0 6 6
312515 1995 (H) Fort Rich. 13-Jun-96 Ninilchik R. 0 3 5 4 9
1301030802 1995 (W) Deshka 20-Jun-96 DeshkaR. 0 3 1 0 1
1301030812 1995 (W) Deep Cr. 14-Aug-96 Deep Cr. 0 3 5 9 14
312553 1995 (W) Deep Cr. 30-Jul-97 Deep Cr. 1 2 0 30 30
312608 1996 (H) Fort Rich. 17-Jun-97 Ninilchik R. 0 2 5 27 32
312552 1996 (W) Deep Cr. 30-Jul-97 Deep Cr. 0 2 0 2 2
312635 1997 (H) Fort Rich. 15-Jun-98 Ninilchik R. 0 1 0 2 2
No Tag 4 3 7
Unreadable 1 26 27
Weir Summary
All All (W) Deep Cr. Deep Cr. 61 71 132
All All  (H) Fort Rich. Ninilchik R. 12 34 46
All All (W) Deshka DeshkaR. 1 0 1
All All  No Tag/Unreadable 5 29 34

Total 79 134 213
Upper River Netting (N = 231)
312235 1993 (W) Deep Cr. 21-Jul-95 Deep Cr. 1 4 2 1 3
312553 1995 (W) Deep Cr. 30-Jul-97 Deep Cr. 1 2 0 4 4
1301030811 1994 (W) Deep Cr. 14-Aug-96 Deep Cr. 1 3 4 2 6
1301030812 1995 (W) Deep Cr. 14-Aug-96 Deep Cr. 1 3 0 1 1
1301030815 1993 (W) Deep Cr. 2-Aug-95 Deep Cr. 1 4 1 0 1
No Tag 0 1 1
Unreadable 0 1 1
Upper River Netting Summary
All All (W) Deep Cr. Deep Cr. 7 8 15
All All  (H) Fort Rich. Ninilchik R. 0 0 0
All All  No Tag/Unreadable 0 2 2

Total 7 10 17
Weir and Upper River Netting (N = 2,286
All All (W) Deep Cr. Deep Cr. 68 79 147
All All  (H) Fort Rich. Ninilchik R. 12 34 46
All All (W) Deshka DeshkaR. 1 0 1
All All  No Tag/Unreadable 5 31 36

Total 86 144 230

& Rearing code (W) iswild and (H) is hatchery. Nonsense location denotes chinook samon identified
as coho salmon at the time of coded wire tagging.

P Actua age fresh and ocean was determined by comparing brood yeer, release year, and recovery
year.
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Table 5.-Estimated age composition and length-at-age by sex of thereturn of

chinook salmon at Deep Creek, 1999.

Aage Class

0.2 0.3 1.1 12 13 14 22 2.3 Total
Eemales
Number sampled 1 8 0 55 595 113 0 1 773
Estimated Proportion 0.001 0.010 0.071 0.770 0.146 0.001 0.395
SE Proportion 0.001 0.004 0.009 0.009 0.012 0.001
Estimated abundance 1 9 0 63 681 129 0 1 885
SE Abundance 1 3 8 8 11 1
Mean Length 594 777 631 775 844
SE Mean Length 24 16 2 5
Males
Number sampled 7 3 4 692 415 71 1 0 1,193
Estimated Proportion 0.006 0.003 0.003 0.580 0.348 0.060 0.001 0.605
SE Proportion 0.002 0.001 0.002 0.010 0.011 0.007 0.000
Estimated abundance 8 3 5 785 471 81 1 0 1,354
SE Abundance 3 2 2 14 16 9 1
Mean Length 575 606 777 882
SE Mean Length 10 3 4 6
All
Estimated Proportion 0.004 0.006 0.002 0.379 0.515 0.094 0.001 0.001 1.000
SE Proportion 0.001 0.002 0.001 0.007 0.008 0.006 0.001 0.001
Estimated abundance 9 13 5 848 1,152 210 1 1 2,239
SE Abundance 3 4 2 16 17 14 1 1
Mean Length 581 777 607 776 857
SE Mean Length 9 24 3 2 2

chinook salmon were counted of which 3%4 fish
were observed below the weir and 796 fish were
counted above the weir. This was the highest
aeria survey count recorded for chinook samon
a Deep Creek (Table 1). A total of 1,703
chinook sdmon had ether passed the welr
(=1,489) or been released as newly captured fish
during upriver netting (=214) by this date. Thus,
aoproximately 47% of the chinook samon
counted a the wer or netting were observed
from the ar. The percent of the escapement
actualy observed from the air is probably lower,
because the escapement at the time of the aerid
survey included fish not enumerated at the weir or
in netting. Chinook salmon passage after 28 July
was 569 fish including those sacrificed for CWT
information. Assuming that additional chinook
sdmon did not enter the river and dl fish
surveyed downstream immigrated through the
welr, the aeria survey below the weir accounted

11

for 69.2% of the fish present. Overdl, the aerid
survey accounted for approximately 52% of the
chinook samon known to be inriver during the
aeria count. These probabilities are of the same
order of magnitude as those presented by
Lafferty (1997) for other systems, which was an
average of 46%.

The egtimated contribution of hatchery-produced
Ninilchik River chinook sdmon to the Deep
Creek return of 2.0% is close to the vaue
estimated during 1997, which was approximately
3% (King and Breskfiedd 1998). Because
recoveries from Ninilchik River were not
encountered during netting, the proportion of
Ninilchik River hatchery fish present in the return
prior to wer ingtdlation was probably of asmilar
magnitude. Consequently, interaction with wild
Deep Creek fish was minimd as al Ninilchik
River strays were removed from the escapement

during sampling.



Table 6.-Estimated age compostion and length-at-age by sex of the chinook salmon

escapement at Deep Creek, 1999.

Age Class

0.2 0.3 1.1 1.2 1.3 1.4 2.2 2.3 Total
Eemales
Number sampled 0 7 0 54 545 101 0 1 708
Estimated Proportion 0.010 0.076 0.770 0.143 0.000 0.001 0.395
SE Proportion 0.004 0.010 0.009 0.012 0.001
Estimated abundance 0 8 0 62 625 116 0 1 812
SE Abundance 3 8 7 10 1
Mean Length 799 629 774 841
SE Mean Length 15 17 2 5
Males
Number sampled 7 3 4 630 385 68 1 0 1,098
Estimated Proportion 0.006 0.003 0.004 0.574 0.351 0.062 0.001 0.605
SE Proportion 0.002 0.002 0.002 0.010 0.012 0.007 0.001
Estimated abundance 8 3 5 714 436 7 1 0 1,244
SE Abundance 3 2 2 13 15 9 1
Mean Length 575 601 776 884
SE Mean Length 10 4 5 7
All
Estimated Proportion 0.004 0.006 0.002 0.377 0.516 0.094 0.001 0.001 1.000
SE Proportion 0.001 0.002 0.001 0.007 0.008 0.006 0.001 0.001
Estimated abundance 8 11 5 776 1,061 193 1 1 2,056
SE Abundance 3 4 2 15 17 13 1 1
Mean Length 575 799 603 775 857
SE Mean Length 10 15 4 2 5

COHO SALMON

The welr count of 2,265 coho salmon was the
highest count obtained a Deep Creek snce
escagpement assessment began for this speciesin
1997. Inriver coho samon harvest estimated by
the Statewide Harvest Survey incressed from
1,115 fish in 1997 to 2,651 fish in 1999 (T&able
1). Coho samon of Deep Creek origin are likely
harvested in mixed-stock nearshore marine sport
and commercia fisheries. Since stock-specific
harvests in these fisheries are not known,
information to estimate the totd return and an
exploitation rate is not avaladble. However,
utilizing harvests edimated by the Statewide
Havet Survey and wer counts, inriver
exploitation for 1997, 1998 and 1999 was
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approximately 36%, 57% and 54%, respectively,
and averaged agpproximatdy 49%. It is not
known if this coho sdmon stock can support this
level of inriver exploitation. Therefore it is
recommended that monitoring coho sdmon
escapement at Deep Creek continue.

Lastly, no coho sdmon sraying from the Homer
Spit to Deep Creek was detected. The distance
between these two locations and the lack of
Homer Spit coho samon present in the 1999
return to Deep Creek indicates that the Homer
Spit coho salmon stocking program poses a low
risk to wild stock production in Lower Cook
Inlet road system tributaries at and north of the
geographic location of Deep Creek (Figure 1).



Table 7.-Age composition and length-at-age by sex of the coho salmon

escapement at Deep Creek, 1999.

Age Class

1.1 2.1 2.2 3.1 Total
Females
Number sampled 28 88 0 4 120
Estimated Proportion 0.100 0.314 0.014 0.429
SE Proportion 0.017 0.026 0.007 0.032
Estimated abundance 227 712 0 32 971
SE Abundance 38 59 15 72
Mean Length 562 561 556
SE Mean Length 7 4 10
Males
Number sampled 46 111 1 2 160
Estimated Proportion 0.164 0.396 0.004 0.007 0.571
SE Proportion 0.021 0.027 0.003 0.005 0.035
Estimated abundance 372 898 8 16 1,294
SE Abundance 47 62 8 11 79
Mean Length 556 563 594 620
SE Mean Length 7 4 27
All
Estimated Proportion 0.264 0.711 0.004 0.021 1.000
SE Proportion 0.025 0.025 0.003 0.008
Estimated abundance 599 1610 8 49 2,265
SE Abundance 61 86 8 18
Mean Length 558 562 594 577
SE Mean Length 5 3 17
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Appendix Al.-Daily and cumulative chinook and coho salmon weir counts, Deep Creek,
1999.

Chinook Coho

Unmarked AFC Daily Cum. Daily Cum.

Date _ Daily Cum. Daily  Cum. Tota®  Cum. Prop.’ Count”  Cum. __ Prop.
16-Jun 0 0 0 0 0 0 0.000 0 0 0.000
17-Jun 0 0 0 0 0 0 0.000 0 0 0.000
18-Jun 4 4 0 0 4 4 0.002 0 0 0.000
19-Jun 53 57 5 5 59 63 0.031 0 0 0.000
20-Jun 12 69 2 7 15 78 0.038 0 0 0.000
21-Jun 17 86 0 7 17 95 0.046 0 0 0.000
22-Jun 16 102 6 13 22 117 0.057 0 0 0.000
23-Jun 54 156 6 19 60 177 0.086 0 0 0.000
24-Jun 39 195 8 27 47 224 0.109 0 0 0.000
25-Jun 30 225 1 28 32 256 0.124 0 0 0.000
26-Jun 7 232 2 30 9 265 0.129 0 0 0.000
27-Jun 26 258 0 30 26 291 0.141 0 0 0.000
28-Jun 15 273 1 31 16 307 0.149 0 0 0.000
29-Jun 32 305 5 36 37 344 0.167 0 0 0.000
30-Jun 20 325 1 37 21 365 0.177 0 0 0.000
1-Jul 38 363 3 40 41 406 0.197 0 0 0.000
2-Jul 45 408 6 46 51 457 0.222 0 0 0.000
3-Jul 64 472 5 51 69 526 0.256 0 0 0.000
4-Jul 38 510 2 53 40 566 0.275 0 0 0.000
5-Jul 24 534 4 57 28 594 0.289 0 0 0.000
6-Jul 58 592 5 62 63 657 0.319 0 0 0.000
7-Jdul 53 645 7 69 60 717 0.348 0 0 0.000
8-Jul 13 658 3 72 16 733 0.356 0 0 0.000
9-Jul 22 680 1 73 23 756 0.367 0 0 0.000
10-Jul 15 695 1 74 16 772 0.375 0 0 0.000
11-Jul 4 699 1 75 5 777 0.378 0 0 0.000
12-Jul 38 737 3 78 41 818 0.397 0 0 0.000
13-Jul 52 789 6 84 58 876 0.426 0 0 0.000
14-Jul 31 820 2 86 33 909 0.442 0 0 0.000
15-Jul 38 858 5 91 43 952 0.463 0 0 0.000
16-Jul 21 879 2 93 23 975 0.474 0 0 0.000
17-Jul 24 903 4 97 28 1,003 0.487 0 0 0.000
18-Jul 41 944 0 97 41 1,044 0.507 0 0 0.000
19-Jul 51 995 6 103 57 1,101 0.535 0 0 0.000
20-Jul 57 1,052 7 110 64 1,165 0.566 0 0 0.000
21-Jul 56 1,108 5 115 61 1,226 0.596 0 0 0.000
22-Jul 25 1,133 6 121 31 1,257 0.611 0 0 0.000
23-Jul 77 1,210 10 131 87 1,344 0.653 0 0 0.000
24-Jul 26 1,236 8 139 34 1,378 0.670 0 0 0.000
25-Jul 115 1,351 13 152 128 1,506 0.732 0 0 0.000
26-Jul 96 1,447 11 163 107 1,613 0.784 0 0 0.000
27-Jul 42 1,489 8 171 50 1,663 0.808 0 0 0.000

- continued-
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Appendix Al.-Page 2 of 3.

Chinook Coho
Unmarked AFC Daily Cum. Daily Cum.
Date __ Daily Cum. Daily Cum. Tota®  Cum. Prop.° Count” _ Cum. Prop.”
28-Jul 41 1,530 6 177 47 1,710 0.831 0 0 0.000
29-Jul 19 1,549 3 180 22 1,732 0.842 0 0 0.000
30-Jul 45 1,594 6 186 51 1,783 0.866 0 0 0.000
31-Jul 39 1,633 7 193 46 1,829 0.889 0 0 0.000
1-Aug 18 1,651 2 195 20 1,849 0.898 0 0 0.000
2-Aug 57 1,708 6 201 63 1,912 0.929 1 1 0.000
3-Aug 39 1,747 1 202 40 1,952 0.948 2 3 0.001
4-Aug 27 1,774 4 206 31 1,983 0.964 0 3 0.001
5-Aug 12 1,786 0 206 12 1,995 0.969 1 4 0.002
6-Aug 26 1,812 5 211 31 2,026 0.984 15 19 0.008
7-Aug 7 1,819 2 213 9 2,035 0.989 6 25 0.011
8-Aug 9 1,828 0 213 9 2,044 0.993 0 25 0.011
9-Aug 1 1,829 0 213 1 2,045 0.994 3 28 0.012
10-Aug 4 1,833 0 213 4 2,049 0.996 35 63 0.028
11-Aug 1 1,834 0 213 1 2,050 0.996 5 68 0.030
12-Aug 3 1,837 0 213 3 2,053 0.998 16 84 0.037
13-Aug 1 1,838 0 213 1 2,054 0.998 66 150 0.066
14-Aug 0 1,838 0 213 0 2,054 0.998 46 196 0.086
15-Aug 1 1,839 0 213 1 2,055 0.999 29 225 0.099
16-Aug 1 1,840 0 213 1 2,056 0.999 52 277 0.122
17-Aug 0 1,840 0 213 0 2,056 0.999 84 361 0.159
18-Aug 0 1,840 0 213 0 2,056 0.999 115 476 0.210
19-Aug 0 1,840 0 213 0 2,056 0.999 38 514 0.227
20-Aug 1 1,841 0 213 1 2,057 1.000 36 550 0.243
21-Aug 0 1,841 0 213 0 2,057 1.000 68 618 0.273
22-Aug 0 1,841 0 213 0 2,057 1.000 13 631 0.278
23-Aug 0 1,841 0 213 0 2,057 1.000 215 846 0.373
24-Aug 0 1,841 0 213 0 2,057 1.000 181 1,027 0.453
25-Aug 1 1,842 0 213 1 2,058 1.000 115 1,142 0.504
26-Aug 0 1,842 0 213 0 2,058 1.000 256 1,398 0.617
27-Aug 0 1,842 0 213 0 2,058 1.000 157 1,555 0.686
28-Aug 0 1,842 0 213 0 2,058 1.000 22 1,577 0.696
29-Aug 0 1,842 0 213 0 2,058 1.000 20 1,597 0.704
30-Aug 0 1,842 0 213 0 2,058 1.000 25 1,622 0.715
31-Aug 0 1,842 0 213 0 2,058 1.000 125 1,747 0.771
1-Sep 0 1,842 0 213 0 2,058 1.000 144 1,891 0.834
2-Sep 0 1,842 0 213 0 2,058 1.000 119 2,010 0.887
03-Sep® 0 1,842 0 213 0 2,058 1.000 0 2,010 0.887
4-Sep 0 1,842 0 213 0 2,058 1.000 25 2,035 0.898
5-Sep 0 1,842 0 213 0 2,058 1.000 88 2,123 0.936
6-Sep 0 1,842 0 213 0 2,058 1.000 23 2,146 0.947
7-Sep 0 1,842 0 213 0 2,058 1.000 28 2,174 0.959
8-Sep 0 1,842 0 213 0 2,058 1.000 44 2,218 0.978

-continued-
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Appendix Al.-Page 3 of 3.

Chinook Coho
Unmarked AFC Daily Cum. Daily Cum.
Date _ Daily Cum. Daily Cum. Total®  Cum. Prop.’ Count”  Cum. Prop.”
9-Sep 0 1,842 0 213 0 2,058 1.000 34 2,252 0.993
10-Sep 0 1,842 0 213 0 2,058 1.000 1 2,253 0.994
11-Sep 0 1,842 0 213 0 2,058 1.000 9 2,262 0.998
12-Sep 0 1,842 0 213 0 2,058 1.000 5 2,267 1.000
13-Sep Weir removed.
Total 1,842 213 2,058 2,267

& Dally totalsfor 6/19, 6/20, and 6/25 include one chinook not examined for marks each day.

b

[

d

Daily totd for 8/24 includes 2 coho sacrificed that had an adipose finclip (AFC).

Cumulative proportion of total return enumerated a the welr.
No count on 9/3 due to high water.
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